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United States Patent Office 3,937,353 
Patiented Apr. 30, 1963 

3,087,353 
DRVNG MECHANISM FOR DRVNG A PLURAL 
TY OF MACH NES IN SYNCHRONISM AND AN 
PHASE 

Robert F. Krupp, Oaklasad, Calif., assignor to Gerber 
Products Company, Fremont, Mich., a corporation of 
Michigan 

Filed Dec. 2, 1957, Ser. No. 700,200 
6 Claims. (C. 74-665) 

This invention relates to a new and improved driving 
mechanism for driving a plurality of machines in syn 
chronism and in phase. More particularly, the invention 
elates to mechanism employing a plurality of driving 
motors, such as hydraulic motors, to drive a plurality of 
machines, one feature of the invention being that, in the 
event of failure of any one or more of the driving motors, 
the load of driving all of the machines may be absorbed 
by the motors remaining in operation. : 

Another feature of the invention is the fact that the 
phase relationship of any one or more of the machines 
may be accurately adjusted without interfering with the 
timing of the other machines, while the machines are in 
operation. 
A still further feature of the invention is the fact that 

some of the machines may be disconnected from the drive 
mechanism without interfering with the operation of the 
remaining machines, and Subsequently the disconnected 
machines may be put into operation in perfect synchro 
nisim and phase exactly as prior to disconnection. 

In the description of the invention which is set forth 
hereinafter, a line consisting of a number of machines 
used in various operations to pack food products in glass 
jars, is described. By use of the driving mechanism 
herein described a smooth, continuous flow of jars from 
one machine to the next is assured, and such result is 
accomplished by accurate synchronous operation of the 
machines and accurate phase relationships thereof. It 
will be understood, however, that the invention has wider 
application than in the glass jar line hereinafter described, 
and that the specific examples of the several machines 
are merely illustrative of one preferred embodiment of 
the invention. ; 
The glass jar-handling line, which is thus described, 

employs a plurality of machines which have been the 
subject of patent applications of the assignee of this in 
vention and which prior applications are cross-referenced 
in order to reduce the necessary illustration and descrip 
tion of the present invention. Accordingly, reference is 
made to the following patents: 

Filing Date Patent No. Title 

2,818,987----------- Apr. 11, 1955-- Jar Handling Machine. 
2,826,007.- -- July 1, 1955--- Glass Jar Washing Machine. 
2,865,490. -- June 15, 1956-- Single Filing Machine. 
2,943,727-- - Feb. 11, 1957. Carrier for Glass Jar Handling 

Machine. 
3,019,924----------- July 18, 1957. Container Case Feeding and Open 

ing Means. 

In common practice, glass jars are shipped from the 
factory in corrugated fiber shipping cartons of conven 
tional construction which are received closed but un 
sealed. The initial step in the handling of such glass jars 
is to feed the shipping cartons into the line one at a time 
in proper sequence, and for such purpose a magazine, 
such as that illustrated and described in patent applica 
tion Ser. No. 672,618, is employed. The next machine 
in order in a flap-opening machine Such as that also 
illustrated and described in patent application Ser. No. 
672,618. The flap opener sequentially opens the four 
top flaps of the shipping cartons, so that the glass jars 
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are exposed. For proper subsequent operation, all of 
the jars thus exposed should be positioned with their open 
ends uppermost, and it is further necessary that all of the 
top flaps of the carton be fully opened. Accordingly, a 
device to "inspect' or test the carton, to insure that the 
jars are all properly positioned and the flaps open, is 
installed next in line. Such inspection device may be 
that shown in application Ser. No. 672,618, or a device 
such as hereinafter illustrated may be employed. The 
inspection device discards cartons wherein one or more 
jars are inverted or one or more flaps closed. The car 
tons are then deposited on a feed belt, which has a release 
at its far end which feeds the shipping cartons further 
into the machine one at a time and in timed relationship 
to the operation of the machine. The next step in the 
handling of the jars is the unloading of the jars from the 
shipping carton, and for Such purpose a machine similar 
to that shown in application Ser. No. 500,546 is em 
ployed. Such machine enmploys a plurality of pallets 
each having a plurality of depending resilient cups cor 
responding in number and position to the jars in the ship 
ping carton. The cups are inserted into the jars and then 
in timed sequence to the operation of the machine are 
expanded to grip the jars interiorly, whereupon the ship 
ping cartons are stripped from the jars and carried away 
for subsequent use after the jars have been filled. The 
jar's are then carried around by the unloading pallets to 
a combined washer and single-filer which arranges the 
jars into one or more rows and washes the jars in each 
row, and thereupon deposits a single row of jars in a line. 
A representative single-filing machine is illustrated in 
application Ser. No. 591,658 and a representative washer 
is shown in application Ser. No. 519,318. The jars are 
then fed in single file to a conventional glass jar-filling 
machine, of which there are many commercial types, and 
after being filled are transferred to a conventional capping 
machine, of which also there are several commercial 
types, and thence discharged. 

LAS has been indicated, some of the foregoing described 
machines may be employed to drive others, but it will be 
assumed in the description of the invention set forth here 
inafter that at least seven separate machines are driven 
by the driving mechanism which is the subject of this 
invention. It will be understood that the number and 
arrangement of the driven machines is subject to wide 
variation. Further, three separate hydraulic motors are 
employed to drive the seven machines. One such motor 
is shown installed on the capper, another on the filler, 
and a third adjacent the unloader, but it will also be un 
derstood that the number, location and arrangement of 
Such motors may be altered. 
One feature of the invention is the facility with which 

part of the line may be disconnected while continuing to 
operate another part of the line, as is occasionally de 
sirable. For example, preparatory to shutting down the 
line at the end of a run, the filler machine may be con 
tinued in operation under power for the purpose of 
emptying the filler bowl and cleaning the filling machine, 
without continuing to operate the machines located in 
advance of the filler. The present invention provides 
a clutch to disconnect the drive coupling the washer and 
single-filer to the filling machine, and yet, when a new 
run is ready to be inaugurated, to reconnect the discon 
nected machines in phase and in synchronism. One 
feature and advantage of the invention is the facility 
with which such result may be accomplished. 

Occasionally from time to time it is necessary to ad 
just the phase relationship of one machine to the other 
machines in the line, so that a smooth flow of jars 
through the line may be maintained. One feature of 
the present invention is the fact that such phase adjust 
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ment may be accomplished readily and, further, without 
interfering with the phase relationship of the remaining 
machines. 
A further feature of the invention relates to the drive 

shafts which connect machine to machine. Uniform 
connections are provided for the ends of the shafts to 
transmit power to or from the mechanisms at the ends 
of the shafts, and the shaft lengths may be chosen as 
required. 

Still another feature of the invention is the fact that 
the end connections of the shafts comprise change parts 
for the drive when one or more machines must be 
changed over (e.g., to handle different sized jars) and 
lengths of angularly related shafts must be altered to 
accommodate such change-overs. 
An additional feature of the invention relates to the 

shaft end connection lubrication to prevent deleterious 
action of corrosive substances such as fruit acids on the 
connections between shafts. 

Other objects of the present invention will becomes 
apparent upon reading the following specification and 
referring to the accompanying drawings in which similar 
characters of reference represent corresponding parts in 
each of the several views. 

In the drawings: 
FIGS. 1A and 1B are composite schematic side eleva 

tional views of a glass jar filling line embodying the 
present invention; 
FIGS. 2A and 2B are a schematic plan of the struc 

ture of FIGS. 1A and 1B: 
FIG. 3 is a sectional view taken substantially along 

line 3-3 of FIG. 2B; 
FIG. 4 is a transverse sectional view taken substantially 

along line 4-4 of FIG. 3; 
FIG. 5 is a sectional view taken substantially along 

line 5-5 of FIG. 2B; 
FIG. 6 is a sectional view taken substantially along 

line 6-6 of FIG. 2B; 
FIG. 7 is a sectional view taken substantially along line 

7-7 of FIG. 6; 
FIG. 8 is a side elevation of the structure of FIG. 7, 

on a reduced scale; 
FIG. 9 is a fragmentary sectional view taken Substan 

tially along line 9-9 of FIG. 2A; 
FIG. 10 is a side elevational view of the structure of 

FIG. 9; 
FIG.11 is a sectional view taken substantially along 

line 11-11 of FIG. 2B; 
FIG. 12 is an enlarged fragmentary side elevation of 

a portion of the line showing the parts in one position 
of adjustment in solid lines and in another position in 
dot and dash lines; 
FIG. 13 is an enlarged fragmentary section view taken 

substantially along line 15-15 of FIG. 12; 
FIGS. 14A, 14B, 15A and 15B are views corresponding 

with FIGS. 1A, 1B, 2A and 2B, respectively, of a modi 
fication. 
As illustrated herein, the invention is employed to drive 

a continuous, integrated line for handling glass jars, 
which consists of a plurality of different machines ar 
ranged in proximity to each other. The invention is 
applicable to other uses and installations, and it will be 
understood that the machines hereinafter referred to are 
merely illustrative. Proceeding from left to right in 
FIGS. 1 and 2, the first machine in order is a magazine 
21 having a moving belt (not shown) on which shipping 
cartons filled with glass jars are deposited, the cartons 
having closed, but unglued, top flaps. At the far end of 
such magazine are stops 22 actuated by pneumatic or 
hydraulic cylinders 23 which retract at intervals (as here 
inatfter explained) to permit one shipping container to 
be advanced into the next station of the machine. A 
brake 24 actuated by pneumatic or hydraulic cylinder 26 
prevents more than one shipping container from being 
released by the stops 22 at any one interval. Such 
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4. 
magazine 21 is more completely illustrated and described 
in patent application Ser. No. 672,618. 
The next station of the machine is the flap opener 27 

which opens the four flaps of the machine outwardly to 
expose the glass jars contained therein. Such a flap 
opener is also shown in application Ser. No. 672,618. 
The magazine 21 has a drive shaft 28 which is driven by 
the drive which forms the subject of this invention, as 
hereinafter explained. 

Immediately to the right of flap opener 27 is an in 
spection station 29 having inspection mechanism for de 
tecting the presence of unopened flaps on the shipping 
carton or the presence of inverted jars interiorly of the 
shipping carton. Adjacent inspection station 29 is a 
bad carton reject station 31 which rejects those shipping 
cartons in which a flap is closed or a jar inverted. The 
inspection station and reject station may be of the type 
shown in said patent application Ser. No. 672,618. The 
mechanism of inspection station 29 and flap opener 27 
are driven by drive shaft 32 which is likewise driven by 
the drive mechanism hereinafter described. 

Those cartons which are not discarded at the inspec 
tion station are deposited on a moving belt at feeder 
station 33 and advanced inwardly (to the right) by said 
belt to stops 34 actuated by cylinders 36 (and similar to 
stops 22 of the magazine) located at the far end of 
feeder station 33. Feeder station 33 likewise is provided 
with a brake 37 actuated by cylinder 38 similar to brake 
24. The sequential operation of the apparatus hereto 
fore described is such that a continuous supply of opened 
cartons normally tends to be maintained on the feeder 
station to the left of stops 34, and thus a micro-switch 
39 is located at feederstation 33 having an arm 4 project 
ing into the path of cartons deposited thereon so that, each 
time the number of cartons at the feeder station is reduced 
beyond a preselected number, the magazine stops 22 are 
retracted to permit additional shipping cartons to ad 
vance toward feeder station 33. The speed of operation 
of the flap opener 27 is greater than that of the machines 
subsequent to the feeder 33, so that, if one or more 
shipping cartons is discarded at the inspection station 
29, the deficiency will be made up and continuous flow 
of jars through the portions of the line subsequent to 
the feeder station will not be interrupted. Feeder sta 
tion 33 is driven by drive shaft 42, which is driven by 
the line drive comprising this invention. 

Immediately beyond the feeder station 33 is an un 
loader station 43 having installed therein a jar-handling 
machine such as that illustrated and described in patent 
application Ser. No. 500,546. The function of the un 
loader 43 is to grip the jars in each shipping carton and 
strip the carton from the jars, and then deposit the jars 
at the next station of the machine. Unloader 43 is 
driven by its drive shaft 44 through the drive mechanism 
which is the subject of this invention. 

After the jars have been unloaded they may be ar 
ranged in single file by a single-filer machine 46. Such 
as that shown in patent application Ser. No. 591,658, and 
thence washed by a jar-washing machine 47 such as that 
shown in patent application Ser. No. 519,318. A single 
drive shaft 48 for both the single-filer 46 and washer 47 
is in turn driven by the line drive which is the subject 
of this invention. 

It will be understood that the single-filer 46 and washer 
47 may be arranged in cooperative relationship by means 
other than shown in said patent applications Ser. Nos. 
591,658 and 519,318, and such alternative arrangement 
is contemplated. However, for convenience of illustra 
tion and description it will be considered that the jars 
are first placed in single file and then washed. 
The next station in the line is the filling station 49, 

wherein a conventional glass jar filler is employed to 
fill the clean jars with a food product or the like. The 
details of such a filler machine form no part of the 
present invention and are therefore not described here 
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in in detail. Such a filler has a drive shaft 51 and the 
line drive, which is the subject of this invention, is em 
ployed to drive the filler drive shaft 51 through a reduc 
tion gear box 52. 

Immediately beyond the filler 49 is the capper machine 
53 which is also of conventional construction and forms 
no part of this invention, and which places a cap on 
each glass jar. Drive shaft 54 for capper 53 is driven 
by motor 56 through flexible coupling 57, and capper 53 
has a power takeoff shaft 58 which is connected into the 
line drive which is the subject of this invention. After 
being capped at the capper station 53, the glass jars are 
then advanced for subsequent processing in retorts or 
the like, the handling of the jars beyond the capper not 
being described in detail as forming no essential part 
of this invention. 
As thus described and Subject to considerable varia 

tion, as heretofore mentioned, seven shafts 28, 32, 42, 
44, 48, 5 and 54 are provided, each to drive one or 
more machines or mechanisms in the continuous inte 
grated line thus described. To prevent jamming of the 
jars as they advance and to prevent breakage by crush 
ing, and further to insure that all of the machines be 
yond the feeder 33 are provided with jars continuously, 
so that the operation thereof is not interrupted, it is 
essential that the various drive shafts be driven not only 
in synchronous relationship to each other but that the 
phase relationship thereof be accurately controlled. 
One convenient means of driving the line is by hy 

draulic motors 56, 58 and 59, which are in turn driven 
by an electric motor-driven hydraulic pump (not shown). 
As illustrated herein, three motors of identical type and 
capacity are employed. First motor 56 is shown in 
stalled adjacent capper 53, second motor 58 at the filler 
49 and third motor 59 at the unloader 43. The number 
and location of such motors is subject to variation, but 
one of the advantages of the invention is the fact that 
one or a plurality of motors may be employed in the 
drive without interference with the proper operation 
thereof. Another feature of the invention is the fact 
that, in the event of temporary failure of one of the 
motors, the line may continue to be operated on the 
remaining motors, pending repair of the defective mo 
tor. By employing a plurality of motors, an additional 
advantage is obtained of reducing the necessity of trans 
mitting power of heavy loads through drive shafts of 
extended length, and also eliminating the likelihood of 
the various machines getting out of phase by reason of 
torsional twisting of one or more shafts. 
To facilitate description of the invention, the drive will 

be described beginning at the capper end of the line and 
proceeding toward the opposite end. Hydraulic motor 56 
is connected by flexible coupling 57 to the driving mech 
anism 6 of capper 53. Takeoff shaft 58 is provided on 
the capper, this shaft being externally splined and received 
in internally splined collar 62 of end fitting 63. The end 
of collar 62 opposite takeoff shaft 58 is formed with an 
external flange 64 suitably recessed and apertured for the 
reception of recessed head machine screws 65. Flange 
64 is formed with a counterbore 67 as a pilot and for re 
ception of lubricant, as hereinafter appears. Shaft 68 
extends laterally, substantially horizontally in a direction 
transverse to the line. The end proximate end fitting 63 
is provided with a plug 69, said plug having a neck 71 
which fits into the counterbore 67 in end fitting 63. Plug 
69 is formed with a plurality of tapped holes 72 for the 
reception of machine screws 66 fitting through flange 64 
of end fitting 63. The opposite end of plug 69 is formed 
With a slightly reduced diameter portion 73, so that a 
tubular sleeve 74 may fit over plug 69 and be welded 
thereto flush with the maximum external diameter of plug 
69. An elongated, Small-diameter tube 76 extends up 
from neck 71 of plug 69, through plug 69 and inside 
tubular shaft 74 and thence into second plug 77 in the 
opposite end of tubing 74. Second plug 77 is similar in 
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6 
shape to the first-mentioned plug 69, but its exterior is 
formed with two recesses 78 and 79 each provided with a 
grease fitting 81 and 32, respectively. Grease fitting 81 
provides lubricant for radial duct 83 communicating with 
axial duct 84 communicating with small-diameter tube 
76. Lubricant from fitting 81 is thus transmitted to the 
splined connection between takeoff shaft 58 and collar 62 
of end fitting 63. This flushes away corrosive substances 
such as fruit acids, which might otherwise destroy the 
splined connection. The use of tube 76 permits lubrica 
tion of fitting 63 which is in an otherwise inaccessible 
location. Second fitting 82 provides lubricant to a radial 
duct 86 which communicates with axial duct 87 extending 
up through neck 71 of plug 77. 
The internal spline of second end fitting 63a receives 

the external spline of stub shaft 9, to the opposite end 
of which is affixed first bevel gear 92 suitably mounted and 
journaled in bevel gear box 93 stationarily mounted to 
the extension bracket on line base 94. First bevel gear 
92 meshes with second bevel gear 96 in box 93; and sec 
ond gear 96 is fixed to shaft 97 which projects out of 
gear box. 93 in a direction 90 from stub shaft 91. (It 
will be understood that, unless otherwise specified, all 
bevel gears are related in a 1:1 ratio.) The opposite 
end of shaft 97 extends into second bevel gear box 93a 
and carries bevel gear 98 which meshes with idler bevel 
gear 99 mounted in gear box 93a and inturn meshes with 
bevel gear 101 on shaft 102 in line with shaft 97. The 
adjacent ends of housings 93 and 93a are each provided 
with end caps 102 interconnected by sleeve 103 surround 
ing shaft 97. A double O-ring seal 104 joins sleeve 103 
to each end cap 102. Such construction permits relative 
rotation of housing 93a relative to housing 93 about the 
axis of shaft 97 as the phase of the shafts is changed by 
element 110. It will be understood that each housing 93 
is provided with bearings, spacer sleeves, grease fittings 
and lubricant retainers in conventional manner, and such 
Structural elements are notherein referred to or described. 
To provide for adjustment of the phase relationship of 

the capper machine 53 relative to the filler machine 49 
adjacent and also relative to the other machines in the 
line, a phase changer 110 is employed. Thus the end 
106 of housing 93a is fixed to sleeve 107 having centrally 
disposed worm wheel 108. An oil-tight housing formed 
of two parts 109 and 111 fits around worm wheel 108 and 
over sleeve 107. Pairs of apertured lugs 112 on diam 
etrically opposite sides of part 111 of the split housing 
provide means for anchoring said part 111 to any suitable 
stationary support (not shown). An additional pair of 
apertured lugs 113 on part 111, spaced 90° from the lugs 
112, receive worm shaft 114 carrying worm 116 mesh 
ing with worm wheel 108. By turning worm shaft 114 
by means of recessed head 15 in its end, housing 93a 
may be caused to rotate about the axis of shaft 102, and 
hence the phase relationship of shaft 102 relative to shaft 
97 is conveniently and accurately adjusted. Lock nut 
117 holds the parts in position when once adjusted. 

Shaft 102 is received in end fitting 63b similar to fitting 
63, which is in turn attached to shaft 121. (As used 
herein, the reference numeral 63, followed by various sub 
scripts, is intended to represent parts similar to part 63, 
held on adjacent shaft ends in similar manner and lubri. 
cated through grease fittings in similar manner to provide 
convenient means for flushing corrosive substances from 
the Splines. Such details are not specially described here 
in.) Shaft i21 is preferably solid, and at its ends are 
necks (not shown, but similar to neck 7) which fit into 
end fittings 63b and 63c, at opposite ends. 

Immediately beyond shaft 121 is a pair of bevel gear 
box housings 93b and 93c fixed side by side. Shaft 122 
extending into box 93b has on its inner end bevel gear 
123 which meshes with bevel gear 24 on horizontal, 
laterally positioned shaft 26, which also carries bevel 
gear 127 in box 93b which meshes with gear 123. One 
end of shaft 126 extends through reduction gear box 52 
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(driving shaft 51) and thence to flexible coupling 57a 
and second motor 58. The other end of shaft 26 extends 
into bevel gear box 93c and carries bevel gear 128 which 
meshes with bevel gear 129 on shaft 3 which in plan 
(FIG. 2B) is parallel to shaft 21 and transverse to 
shaft 26. It will be noted in elevation (F.G. 1B) that 
the use of boxes 93b and 93c permits shafts :21 and 31 
to assume any convenient angie relative to each other. 

Shaft 131 extending from the bevel gear box 93c ex 
tends into housing 36 of clutch 37 and is suitably jour 
naled therein by means of bearings 138. In line with shaft 
131 and extending out through the opposite end of hous 
ing 136 is shaft 139 journaled therein by spaced bearings 
i4i. The inner end of shaft 13 carries two-jaw clutch 
member 142 fixed thereto by means of washer A43 bear 
ing against the inner end of a central recess 144 formed 
in the clutch member 142 and held in place by screw 146 
threaded into the end of shaft 39. Clutch member 142 
has two lugs 45, spaced 180° apart and projecting to 
Ward mating lugs (not shown) on opposite clutch mem 
ber 147 concentric with shaft 13. Member 147 is axial 
ly slidable on shaft 139 and for such purpose has an 
elongated hub 148 formed with an annular groove 49 to 
receive one end of helical clutch spring 51, the opposite 
end of which bears against collar 52 on shaft 39 so 
that second clutch member 147 is biased toward first 
clutch member 42 by the spring 451, but the second 
member 47 may be retracted from the first member 42 
by sliding movement in an axial direction. To accom 
plish the sliding movement, the hub 48 is formed with 
a circumferential groove 153. Externally of the clutch 
housing is the yoke 54 which straddles the housing 36. 
Pins 156 on diametrically opposite sides of the housing 
36 are fixed for oscillatory movement with the arms 54a 
of yoke 154 and extend interiorly of the housing and are 
suitably journaled therein by bearings 157. The inner 
end of each pin 156 carries a disk 58, and each disk is 
provided with a lug 159 eccentric to the axis of rotation of 
pin 156. Lugs 59 extend into the groove 53 in hub 
148. Thus, as yoke 54 is oscillated, clutch member 47 
is moved toward and away from clutch member 42. To 
accomplish oscillation of yoke 154, an operating lever 
161 is pivotally pinned to the bifurcated central portion 
162 of yoke 54. It will be understood that clutch 37 
may be engaged and disengaged at will, but that, when 
re-engaged, the two shafts 131 and 39 will be either in 
identical phase relationship or exactly 180° out of phase 
relationship because of the fact that there are but two 
jaws 145 on clutch members 142 and 147. The various 
shafts described in the line turn once for every two jars 
handled by the machines being driven. Thus, employing 
a two-jaw clutch insures proper timing to handle the jars 
in order. 

Shaft 139 is connected to cap 63d which is fastened to 
solid shaft 163 similar to shaft 121, the opposite end of 
which carries cap 63e connected to bevel gear box 93d 
carrying on its end adjustment device 10a similar to 
phase adjustment device 110. Box 93d is connected to 
bevel gear box. 93e in a manner and for a purpose similar 
to the connection between boxes 93a and 93, and box 93e 
is connected to box. 93f in a manner and for a purpose 
similar to the connection between boxes 93b and 93c. 
Housing 93d contains a bevel gear 164 connected to shaft 
166 (connected to shaft 163 by fitting 63e) and meshing 
with idler bevel gear 67, which in turn meshes with bevel 
gear 168 on shaft 169 extending in line with shaft 66 and 
out the opposite end of box 93d. Gear box 93e carries 
bevel gear 171 which is on shaft 169 and meshes with 
bevel gear 172 on shaft 173, 90 removed from shaft 69. 
Shaft 173 extends into and through gear box 93f, being 
received by end fitting 63f connected to solid shaft 74, 
the opposite end of which carries fitting 63g attached to 
drive shaft 48 of washer 47. Shaft 73, interiorly of 
gear housing 93f, carries bevel gear 176 which meshes 
with bevel gear 177 on shaft 178, 90 removed extending 
outwardly in a direction (in plan) parallel to shaft 63 
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8 
and 90 removed relative to shaft 74. Shaft 78 is re 
ceived by end fitting 63h on long shaft 81. Shaft 81 is 
similar to shaft 68, except that it does not require the use 
of lubricating tube 76. 
To support the lengthy drive shaft between washer 47 

and unloader 43, shaft 28A is joined end to end with a 
similar shaft 18A and the connection is supported by 
hanger 282. (See FIG. 5.) The end of shaft 181 is 
provided with a fitting 63i similar to fitting 63. However, 
for reasons hereinafter explained, fitting 63i is a change 
part for different sized jars being handled. The length 
of internally splined collar 62i varies in such change parts. 
To accommodate such variation, shaft 8A is provided 
with an elongated, externally splined stub shaft 183, the 
end of which has a flange 84 fastened to shaft 181A by 
bolts 186 in the same manner fitting 63 is fastened to shaft 
68. Shaft 83 is received by a pair of bearings 187 in 
hanger 182. The opposite end of shaft 81A carries fit 
ting 63i receiving stub shaft 188 projecting into box 93g, 
the outermost of two adjacent bevel gear boxes 93.g., 93h. 
Bevel gear 189 on shaft 188 meshes with bevel gear 19 
on transverse shaft 192. Shaft 188 continues through the 
bevel gear box. 93g and is engaged by coupling 57b, the 
opposite end of which engages the shaft of the third 
motor 59 of the three hydraulic motors. Thus, motor 59 
in conjunction with motors 56 and 58 drives all the ma 
chines forming a part of the line. Shaft 92 extends into 
the innermost of the two bevel gear boxes 93h and thence 
out through the opposite side to end fitting 63g, shaft 23i 
and end fitting 63r. Bevel gear 93 in box 93h meshes 
with bevel gear 94 which is on stub shaft 196 project 
ing outwardly to the left, as viewed as FIGS. 1A and 2A. 
End fitting 63r connects shaft 231 to the shaft of a con 
ventional gear box 197, the casing of which is fixed to 
the inner Worm wheel member 07 shown in FIG. 9. A 
phase adjustment device 110b, similar to device 10 shown 
in FIGS. 10 and 11, is provided, corresponding reference 
numerals indicating corresponding parts. By adjustment 
of the Worm shaft 116, the casing of the gear box 97 
may be rotated to adjust the phase relationship of shaft 
44 relative to the other machines in the line. Shaft 44 
extending from gear box 97 drives the case unloader 43. 
Shaft 196 is externally splined and is received in fitting 63k 
on the end of shaft 20 which is similar in construction to 
shaft 181. Fitting 63k is a change part in the same man 
ner as part 63i and accordingly shaft 196 is elongated, 
all as hereinafter appears. The opposite end of shaft 20 
is provided with a fitting 63h engaging stub shaft 202 
which extends into the outermost of two adjacent gear 
boxes 93i and 93i. Worm. 203 in the interior of box 93i 
meshes at a 12:1 ratio with worm gear 204 on shaft 42 
which extends through gear 93i and comprises the drive 
shaft for the feeder station 33. Box 93i is arranged with 
bevel gear 206 on shaft 42 meshing with bevel gear 207 
on stub shaft 208 which extends outwardly to the left, 
as viewed in FIGS. 1A and 2A. Shaft 208 is received in 
fitting 63m on shaft 211 which is similar to shaft 181. 
The opposite end of shaft 211 is likewise provided with a 
fitting 68n which engages stub shaft 212 on the outermost 
of the two adjacent bevel gear boxes 93k and 93.l. Said 
outermost bevel gear box 93k is arranged with bevel gear 
23 on shaft 212 meshing with bevel gear 214 on the drive 
shaft 32 of the flap opener 27, which drive shaft 32 also 
extends through the innermost bevel gear box 93l. The 
innermost bevel gear box 93 l is arranged with bevel gear 
26 on shaft 32 meshing with gear 217 on stub shaft 218 
projecting to the left in FIGS. 1A and 2A. Shaft 218 is 
received by fitting 63o on shaft 221, which is similar to 
shaft 81, and its opposite end carries fitting 63p. Fitting 
63p turns stub shaft 222 of bevel gear box 93m arranged 
with bevel gear 223 on shaft 222 meshing with gear 224 
driving drive shaft 28 of the magazine 21. 
By reason of details of construction of unloader 43, the 

elevation of shaft 44 must be adjusted to accommodate 
different heights of glass jars being handled by the line at 
any particular time. Inasmuch as shafts 181 and 81a. 
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are substantially parallel to each other and shaft 201 is 
disposed at an obtuse angle relative to shaft 181a, raising 
or lowering of shaft 44 must affect the distance between 
shaft 44 and shaft 48, and likewise the distance between 
shaft 44 and shaft 42. Change parts 63i and 63k permit 
such variation in distance. Reference is made to FIG. 12, 
wherein solid-line position shaft 44 is shown in elevated 
position and in dot-dash lines in lowered position. When 
shaft 44 is in elevated position, fitting 63k is employed 
having an elongated collar 62k whereas, when shaft 44 is 
lowered to the dot-dash line position, a shorter collar 62k 
is employed on fitting 63k. Similar adjustability is pro 
vided with respect to fitting 63i. This construction enables 
the line to be used with jars of different heights and yet 
permits changeover with a minimum of labor and very 
few change parts required. 

In the modification of the invention shown in FIGS. 
14A, 14B, 15A, 15B a line of machines somewhat similar 
to the line of machines illustrated in the preceding modi 
fication is diagrammatically illustrated. Thus, proceeding 
from left to right, there is provided a flap opener 31A 
for opening the flaps of the carton, driven by shaft 32A; 
an unloader 43A to unload the jars from the carton, driven 
by shaft 44A, a single-filer 46A to arrange the jars in a 
single line, driven by shaft 251; a washer 47A (located on 
the opposite side of wall 252 apertured as at 253, 254 to 
provide for movement of jars and for shafting, respective 
ly), to wash the jars, driven by shaft 48A; a filler 49A to 
fill the jars, driven by shaft 51A; and a capper 53 to cap 
the jars, driven by shaft 54A. 
A drive consisting of three hydraulic motors 56, 58 

and 59, similar to the motors heretofore described, is 
provided. For convenience of illustration, the machine 
will be described proceeding from right to left. Thus, 
motor 56 is mounted on capper 53A and connected by a 
coupler 57 into the capper drive shaft 54A. A takeoff 
shaft 58 extends laterally of the line and is connected to 
fitting 63 on the end of shaft 68 in a manner similar to 
the corresponding elements of the preceding modifica 
tion. Shaft 68 (rotating at two jars per revolution) carries 
fitting 63A on its opposite end. Fitting 63A receives stub 
shaft 91A projecting from bevel gear box 93 (which is 
similar in construction to bevel gear box 93 and at a 1:1 
ratio) to drive shaft 256 similar to shaft 121 and parallel 
to the line but inclined upwardly and carrying fittings 63B 
and 63C on opposite ends. Shaft 256 is connected into 
gear box 257 which is not securely mounted but is oscil 
latable for adjustment of phase by means of phase-timing 
adjustment 110A similar to element 110 of the preced 
ing modification. Stub shaft 258 of box 257 is connected 
by coupler 259 to stub shaft 261. The construction of 
box 257 is such that shaft 258 rotates at five jars per 
revolution. Shaft 26 projects through the outermost 
gear box 93c (at a 1:1 ratio) and is connected to one face 
262 of a five-jaw clutch 263. Clutch 263 is controlled 
by lever 264. The five-jar-per-revolution speed of shaft 
261 insures that five-jaw clutch 263 will engage in proper 
timing, regardless of which jaw engages. Bevel gear 266 
in bevel gear box 93c meshes at 1:1 with gear 267 on 
shaft 51A. Shaft 51A continues through box 93B, carry 
ing gear 268 which meshes at 2:1 with gear 269 on longi 
tudinally extending shaft 271 which is connected by cou 
pling 57A to motor 58. Shaft 271 is mounted horizon 
tally to facilitate proper operation of motor 58. Shaft 
51A of filler 49A is similarly horizontally mounted. How 
ever, shaft 261 extends upwardly at an angle, as shown in 
FG. 16B. 
The face 272 of clutch 263 opposite face 262 is con 

nected to a phase adjuster 110B similar to phase adjuster 
110, and thence to conventional gear box 257A similar to 
gear box 257. Shaft 273 is connected to box 257A by 
fitting 63D and rotates two jars per revolution. 
The opposite end of shaft 273 is connected to stub shaft 

274 in the outermost box 93E of two adjacent bevel gear 
boxes 93E, 93F by means of fitting 63E. Box 93E con 
tains meshing miter bevel gears 276, 277 on shafts 274 
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10 
and 278, respectively. Shaft 278 projects through the 
innermost bevel gear box 93F and is received by fitting 
63F on shaft 279. The opposite end of shaft 279 carries 
fitting 63G which is connected to a conventional gear box 
28, the opposite end of which is connected to the drive 
shaft 48A of the washer 47A. Innermost gear box 93F 
carries meshing miter bevel gears 282 and 283 mounted on 
shaft 278 and longitudinal stub shaft 284, respectively. 
The angle of shaft 284 to the horizontal is different from 
the angle of shaft 273. Shaft 284 is received by fitting 
63H on elongated hollow shaft 286, which is similar to 
shaft 81 and extends through aperture 254. The opposite 
end of shaft 286 carries a fitting 63 receiving stub shaft 
287 of the innermost box 93G of two adjacent bevel gear 
boxes 93G, 93.H. Said innermost bevel gear box 93B 
carries a pair of meshing miter bevel gears 288, 289 
mounted on stub shaft 287 and transverse shaft 291, re 
spectively. Shaft 291, in one direction, extends to cou 
pling 292 and thence to gear box 281A connected to shaft 
25. In the opposite direction, shaft 29 extends into box 
93H, carrying gear 293 meshing with gear 294 at a 1:2 
ratio, gear 294 being mounted on longitudinal, inclined 
stub shaft 296. One end of shaft 296 is connected by 
coupling 57B to motor 59, and the opposite end carries 
fitting 63J on hollow shaft 297. The opposite end of hol 
low shaft 297 has a fitting 63K which receives the stub 
shaft 298 of gear box 93 having meshing bevel gears 
299 and 301 at a 2:1 ratio, gear 299 being mounted on 
stub shaft 298 and gear 30 being mounted on transverse 
Shaft 302. 

Shaft 302 extends through adjacent gear box 93J and 
is then connected by fitting 63L to a short, hollow shaft 
303 which is in turn connected by fitting 63M to the shaft 
of gear box 281B, and thence to shaft 44A. Shaft 302 
carries bevel gear 304 which meshes with bevel gear 306 
on a 1:1 ratio. . Gear 306 is mounted on stub shaft 367 
extending longitudinally of the line. Shaft 307 is con 
nected to longitudinally extending hollow shaft 388 by 
means of fitting 63N. The opposite end of shaft 308 is 
connected by fitting 63o to stub shaft 309 which extends 
into worm gear box 93EX. Gear 3 meshes with gear 
312 on a 12:1 ratio, and gear 312 in turn drives shaft 
32A. 
Although the foregoing invention has been described 

in some detail, it is understood that certain changes and 
modifications may be practiced within the spirit of the in 
vention and scope of the appended claims. 
What is claimed is: 
1. In a system of machines in series, at least two ma 

chines, a first drive shaft for one said machine, a second 
drive shaft for the other said machine, a motor arranged 
to drive one of said drive shafts, a first transverse shaft 
drivingly connected to said first drive shaft, a first bevel 
gear box having at least a first and a second meshing 
bevel gear, said first bevel gear being on said first trans 
verse shaft, a first longitudinal shaft on which said second 
bevel gear is mounted, a second bevel gear box into which 
said first longitudinal shaft extends, third, fourth and fifth 
bevel gears in said second bevel gear box, said third bevel 
gear being on said first longitudinal shaft, said fourth 
bevel gear being an idler and meshing with said third 
bevel gear, said fifth bevel gear meshing with said fourth 
gear, a second longitudinal shaft extending from said 
second gear box on which said fifth bevel gear is mounted, 
a worm wheel on said second bevel gear box, a worm. 
meshing with said worm wheel, means stationarily ro 
tatively mounting said worm, means for turning said worm 
whereby said second bevel gear box turns about the axis 
of said worm wheel to shift the phase of said second longi 
tudinal shaft relative to said first longitudinal shaft, a third 
bevel gear box, a sixth bevel gear in said third bevel gear 
box on said second longitudinal shaft, a seventh bevel 
gear in said third bevel gear box meshing with said sixth 
bevel gear, a second transverse shaft on which said 
Seventh bevel gear is mounted, means drivingly connecting 
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said second transverse shaft with said second drive shaft 
and a second motor driving said second transverse shaft. 

2. In a system of machines in series, at least three 
machines, a first drive shaft for one said machine, a second 
drive shaft for the second said machine, a third drive 
shaft for the third said machine, a first longitudinal shaft, 
means drivingly connecting said first drive shaft with said 
first longitudinal shaft, a first bevel gear box, a first bevel 
gear in said first bevel gear box on said first longitudinal 
shaft, a second bevel gear in said first bevel gear box 
meshing with said first bevel gear, a first transverse shaft 
on which said second bevel gear is mounted, means driv 
ingly connecting said first transverse shaft with said Sec 
ond drive shaft, a second bevel gear box adjacent said 
first bevel gear box, a third bevel gear in said second 
bevel gear box and mounted on said first transverse shaft, 
a fourth bevel gear in said second bevel gear box meshing 
with said third bevel gear, a second longitudinal shaft 
on which said fourth bevel gear is mounted, and means 
drivingly connecting said second longitudinal shaft with 
said third drive shaft, said first and second longitudinal 
shafts being parallel in plan and end elevation and at an 
obtuse angle in side elevation. 

3. A system according to claim 2, which comprises a 
first motor drivingly connected to said first drive shaft 
and a second motor drivingly connected to said Second 
drive shaft, each said motor being operable through said 
system to drive said three drive shafts. 

4. A system according to claim 2, in which the eleva 
tion of said second drive shaft is vertically adjustable and 
in which at least one of said longitudinal shafts is pro 
vided with changeable adjustment means to adjust the 
ength of said longitudinal shaft to compensate for ad 
justment in elevation of said second drive shaft. 

5. A system according to claim 4, in which said one 
longitudinal shaft is formed with two parts, one said part 
being splined and the other said part being formed with a 
removable end fitting formed with a collar adjacent said 
first-mentioned part, said collar being splined to mate 
with said splined shaft part, said fitting being replaceable 
with a fitting having a different length collar. 

6. A system comprising a line of a plurality of differ 
ent machines each handling objects in series, a plurality of 
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drive shafts for said machines, said drive shafts being 
parallel to each other in plan and located at random ele 
vations, at least one driving motor located spaced from 
each of said drive shafts, each motor having a motor 
shaft, means for transmitting power from each of said 
motor shafts to said drive shafts, and means for transmit 
ting power from each of said drive shafts to each of the 
others of said drive shafts independently of said motor 
shaft, said last-mentioned means comprising a plurality 
of longitudinal shafts parallel to each other and perpen 
dicular to said drive shafts in plan, said longitudinal 
shafts being at obtuse angles to each other in elevation 
viewed from the side of said line, each said drive shaft 
being rigid, each said longitudinal shaft being continuously 
straight from end to end relative to its longitudinal axis. 
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